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This report is divided into two partss Part I, The
Caustic Seda Industry in the USER, and Part ITI, The Chlorine
Industry in the USSR.

Although these two Soviet industries are discussed sepa-
rataly, they are included in the same report for two reasons.,
First, the principal process used to preduce caustic soda and
chlorine is the samey nemely, the electrolytic decomposition
of a solution of common selt, In this process caustic soda
and chlorine are therefore coproducts and are produced simul-
tansously.  Second, since the USSR has nsver published figures
en chlorine production and sinep individual plant information
is generally inadequate, the best approach to an sstimate of
the Soviet chlorine production is through those caustlc scda
statistics which have bssn published by the U3SR,
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PART 1

Caustic se¢da, ono of the basic inorgenics chemicels oasential in meny inw
duetrial processes, is believed 4o be in chort supply 4n the USSR, and the
use of sny known aubstitute would not greatly reduce Soviet requiremsnts.
Efforts probatly are being mede to sxpard output vithin the Hies.

Soviet production of caustic soda in 1951 is estimated at 325,000 netrie
tonn, about twe timea the 1940 output of 122,000 to 185,000 toms. Production
has not incrosgsed according to plav, however, as the Five Year Pler goal for
caugtic sode production in 1950 was 390,000 tons. Output of the Setellite
countries in 1951 18 estimated at 311,000 melric tons, giving e total Blee
production of 636,000 tone in contrast to estimeted US production for 1951 of
2,8 million motric tons. Although suall quantities of coustle sode are dme
ported by the Satellite countrles from Western Burope, these amounds ave not
mfficient Lo alleviate the existing shortage of this chemical in the Hloc. .
Degplte the shortage, however, the USS is boldeved to have scoumulated coustde

soda stockpilen, the sizes of vhich ave not known.

In the event of a major war, utilization of these stockplles would be
necegsaly to mest espentlsl nilitary demawds, Although the present supply
of esustie soda might be sufflcient to meet the requiraments of 1imited military
operations or of & major war of short duration, a major war of long duration
would demand construction of additional production facilities in order %o
meintain the oulpel of comodities essontial to the war effort. The Sovied
ceugtie soda industiy apparently is not vulmeroble do sconcmic varlsre, bub
the bombing of a few key installations probably would effectively restriet supplion.

SBTEL
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1. Hature and Ugeg.

Caustic sode, or sodium hydroxide (NaOH), is a brittle white soldd,

" extremely hygroscopie and resdily soluble in water. A basic inorgunic
chemical, ameng the alkalis it is second in importance only to soda ash. Used
in tomnage lots, it 1s ossential in many industrial processes, the rost ime
portant of vhich is the mamfacture of rayon and cellulose £ilm and of other
chemical products such as military explosives, synthetic phencl, and plasties.
Canstic soda also 1s essential for petrolewm refining; for treatment of toxtiiess

- for mamufacturs of wogetable oils, soaps and clesnsers, and pulp and paper;
and for the reclaiming of rubber,

Production of caustic soda is based on two processes: (a) the electrow
Yytic decomposition of a soluticm of common aalt in either diaphragm or mercury
electrolytic colls and (b) the cansticization of scda ash with slaked lims,
usually called the lime-soda process. The olectrolytic process also produces
chlorine and hydrogen; the lime-soda process does not. Frem the point of view
of quantity produced, the lime-goda process, formerly the more importent, now
has been displaced in most countries by the electrolytic method bacause of a
mors rapid increase in the demand for chlorine than for caustic scda. US produse
tion of electrolytic caustic soda exceeded cutput of the lime-soda type for the
first time in about 1937; in 1948, 67 percent of the total US output was pro-
duced by the electrolytic process.

2o Higtoey of the Industzy.

.Dovelopment of the caustic soda industry in the USSR procecded glowly.
Output fell sharply during and after the Revolution, dropping from a reported
53,000 metric tons in 1913 to 36,000 tons in 1924~25, 1A The First Five Year
Plan (1928-32) apparently placed little emphasis on expansion of the industry,
and production in 1932 probably did not exeeed 55,000 toms. The Sccond Five
Year Plan (1933-37) provided for the comstzuction of seven csustic soda plants.

The amuel planned irod’uction ﬁals for this period have been reperted by
25X1X7 ‘

* Tootnole references in arsbic mmerals refer to sources listed in Appendix B,

- 2 3
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Plammed Soviet Production of Caustic Scda
1933-37 .
‘ -

1933 : 58,500
1934 63,500
1935 62,000
1936 83,000

1937 126,000

It 1s not mown vhether or not the seven new plants wers installed during this
period; however, the 1936 output is estimated at 112,000 metric tons, 3/ and
production in 1937 1s estimated at about 118,000 tons, only 8,000 toms short
of the Plan goal, 25X1X7

The Third Five Year Flan (1938-42) called for a 50=percent increase
in the production of caustie soda, which was stated to be "one of the most do-
ficient chemical products.” 4/ This planned increase esiablished the 1942 Plan
goal at about 177,000 metric tons, A Soviet chemical industry periodical in
1947 reported that output in 1940 wes 2.6 times greater thanm output im 1913 5/%
congsequantly, production in 1940 may have been about 138,000 metric toms, On '
the other hand, another source stoted that in the Fourth Five Year Plen (1946-50)
"it is proposed to Incrense the production of caustic sods 2.1 %imes over the
prewar level," §/ It appears, from this information, that 1940 production was
about 185,000 motric tons instead of 138,000 metric tons, since the planned gonl
for caustic soda production-in the Fourth Five Year Plan (1946=-50) was 350,000
tons, :

The Plans for 1941 and 1942 wers not fulfilied, the Germen invasion in
1941 causing the ovacuation and destruction of the limew-soda plsnis ab Iisichansk
and Slavyansk and the electrolytic plants at Stalinogorsk, Moscow, Tembov,
Leningrad, ard Deketovka. The ceasation of opsrations at thess plants is reported:
to have resulted in a 70-percent decrease inm caustic scda production, which would
- have amounted to a loss of from about 96,500 to 130,000 metric tous, leaving
only about 41,500 to 55,000 tons available to the Scvleta inm early 1942, 7/

The status of the industry during the war is obscure, but Lend Lease
shipments of noarly 100,000 short tons of caustic socda to the USSR from 1942
to 1945 attest to the shortage of this basic chemical, 8/ The extent to which
the Sovists weras able to remove and re-install ceustic soda equimment in plante -
farther easty as well as the results achieved in expanding faciiities and ine
creasing production in existing plants, is unknown, Assuming that production
in 1942 was between 41,500 and 55,000 metric tons, it appears, from evidence

Approved For Release 1998/89/02-5@IA-RDP79-01093A000100040003-1
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ccatained in the Fourth Five Year Plan (1946-50), thet considerable effert
wae directed toward rehabilitation of the industry from 1942 to 1945,

The Fourth Five Year Plan (1946-50) visualized a production of 390,000

" metric tona of caustic soda in 1950 and stated that "factories for the production
of caustic sodu with a copacity of 278,000 tons are to be put into operation,®

It can be deducod fyom this statenent that production at the end of 1945 was at
the rate of 112,000 tons a year, or about 62,83 percent of the 1940 ecutput,

Since 1945, percentage increases over each previcus ysar®s produetion have been
reported, indicating that output in 1950 was 277,000 metrie toms, a figure 113,000
tons short of the plamned goal, ' .

~ The Soviet pr«iuc‘tion of caugtic seda since prexevolutionary 4times is
eatimted as followss '

Estimated Soviet Production of Caugtie Soda
1913, 1924~25, 1932, 1936~50

208, R oo+ 17 L) B Igar ... Produetion
1913 53,000 1942 41,500 to 55,000
1924=28 36,000 1943 N.le

1932 55,000 194/, N4,

3936 112,000 1945 112,000

1938 126,000 S L=TArd 152,000 g/
1939 132,000 1948 190,000 g/
1940 138,000 to 185,000 1949 241,000 p/
1941 100,000 to 120,000 1950 277,000 g/

8/ Published percentage increases over the previcus year's
cutput are 9 percent for 1946, 25 percent for 1948, 27 pere

, cent for 1949, and 15 percent for 1950, 9/ Wo figure for
1947 wen published, although the State Plamning Commisaion '
reported the quarterly production index as being 121, 123, and 126
(the correspending quarier of the provious year equels 100)
in the first, second, and third quarters of 1947, respectivaly, 10/
No figures ars available for the fourth quarter. It iz therefore
estimated that the 1947 increase over 1946 was about 25 percent
instesd of the Plan goal of 36 percemt, 11/ : o

= g w
SeE-LeReEeTe
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A satursted solution of common salt (sodium chloride) is heated,

- treated with soda ash, caustie soda, and sometimes barium chloride, to re-

move impurdtics such as caleium, magnesium, and sulphate ceopounds. The
purified solution, after neutralization with hydrochloric aclid, 18 rcheated
and fed to specially designed electrolytic cells. In these cells the salt
golution is decomposed by electrie current to form a solution of censtic

soda, chlorine gas and hydrogen gas being formed simltanecusly as coproducts,

‘ Two general types of cella, the mereury cathode and the diaphragm,
are the only cauatic soda cells of commercial importance at the present time.
Mercury cells are more expensive to operate. because of the high initial in-
vestment in mercury and because of the higher voltage required. They have,
however, the advantage of produeing, directly from the eell, a concentrated
solution of cemetic soda of high purity. Dlaphragm cells produce s rather
impure 10~ to 12-percent solution of caustic goda, which must be concentrated
and purified before shipment. .

b.

A 20=porcent solution of sods ash (sodimm carbonate) is treated

- with slaked lime (calcium hydroxide) at about 859 to produce an agueocus solu=

tion of caustic soda (sodium hydroxide) and a precipitate of caleium carbonate.
The insoludble caleium carbomate is removed, and the solution of coustic soda is
purified and concentrated. . :

The caustic soda produced by the electrolytic diephragm ecll and
by the lime-soda process 1s in too diluted a form for shipment, I% usually is
concentrated to approximately 50mpercent NaOH (sodium hydroxide) in multieffest
evaporators. Many plants also produce solid fused and flake forms, end recently
the use of a 73-percent solution in the US has been increasing. Shipment to
large consumers usually is in the liquid form in tank cers at & concentration
of elther 50 or 73 percent. Lese water 1s shipped with the hipher econcerntrated
solution, bul certain disadvantages arise, The T3~percent coustic seda, for
example, solidifies at about 1/49F, vhereas 50-percent cavstic sods remains
liquid above 51°F. Moreover, although the S0-percent solution cen be shipped
in iron tank ears, for 73-percent sclution a nieckel liming or special plastic
lining must be used. Tank cars for either concentration must be fitted with
steam coils to allow remelting of s01idified caustic soda.

TS s GRS o A
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Caustiec scda gensrally is 20ld on the basis of itz sodiim oxide
(Nag0) contert. Seventy-siz-percent Nas0 (98.06-percent NaOH) is eonsidered
to be comercial caustic soda, and prices aro quoted per pound or per klegrom
of 7é=-percent NasOo o '

The mamfacture of 177,000 metric tone of elscirelyile caustic
soda in 1950 in the USSR required 285,000 netric tone of salt and 4,500 neleie
tons of soda ash (58~percent Nag0). In producing 100,000 toxns of crustic sedo
by the lime-noda process the industyry consumed 150,000 metric tona of soda
agh and 8,250 tons of lime (90-percent Cal). Salt and line ave foumd in abundoncs
in many localities in the USSR, amd sufficient supplics sre aveiloble for epe
pension of the industry. Any ineredss in capacity of the limewgoda process,
however, will require a corresponding imerease in production of pods ash.

bo ;@n E@l %éﬂm&

, ~ The production of caunstiec soda by the elscirelylie provess regulres
large anounts of electriclty, Sovist produstion of 177,000 metrie tons in 1950
consumed about 515 million kilowatt~hours of electricity. On the other hand,
only 2 nillion kilowatlehours were used in the production of 100,000 tons of
caustic soda br the limewsoda process. Further inersases in electeic pever
capacity will be necessary if elsetrolytlc cauwstic soda capacidy is to bo alge
nificantly expanded.

The Industryts fusl requirenents have not yet beea calevlatsd. Such
ealevlations depend om a determimation of the proporticns of power supplied hy
hydroslectric and thermal plante.

Fo effor?d has becn made to determine tratupsyt aid nmenpewr remirew
ments for the Soviel csustlc seda industry. As in all chemiesl plants, however,
natpower requirements are conparatively small. A lindted momber of skilled
workers and technieal persomnel are requived for thiz indusiry. I je belisved
that they are available in the USSR, -

IT1. . yallsbilitdes.

Soviet Bloc production of caustic seda in 1951 13 ssiimated o 36,000 mebric
tona (range, from 600,000 to 750,000 toms). This cutput, pluy wwkuown gquantities
of Imports and stocks, constitutes the totul supply svailable 4o the Bloe in
1951. In eomirasty US production of cocustle soda for 1951 is estimatsd at

e é e
SToP-EL
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epproxdmately 2.8 million metric tons.

1. Dopestic Production.
‘Sovist production of cmustic soda is estimated as follouss

Estinated Seviet Produetion of Caustie Sede
' 1950=-51

1950 277,000 . 250,000 6 325,000
1951 325,000 300,000 %o 400,000

Informition on the individual caustic sodn plents in the USSR 1s not
adequate to determine sccurately the production of each vegion., Basad on eavaile
able information, hovever, the estimated production of caustic goda by reglons
in the USSR Guring 1950 was approximately as followss : _ :

Estimated Soviet Production of Coustie Soda by Regiong

1950 ,

Metric Tons (100% NaOH)

Reglon Suantity Lexcept of Tote]
Forthwest 23,200 8
West 0 o
South 81,300 79
Scutheast ‘ 0 0
Transcaucasus 13,400 5
Velga ‘ 45,000 16
Central Industrial 4747700 17
Urels 64,000 23
West Siberia 1,350 \ 1
Eagzakhstan 0 0
Eaglt Siberia 2,500 1
Soviet For East (0] 0
Totel 2850 100

‘ T
SeB-CFmE-T
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, The locntions and estinated eapacities of the coustic soda plents in
the USSR are as followss

Estimated Cap-eities of Caustie Soda Flants in the USSR
' 1951 ‘

Lisichansk Donseda 40,000 to 50,000

Slavyansk - Slavsoda . 25,000 to 35,000
Gorlovka 12/ Atz " 2,080
Central
| Chemical Plant Dmitri | 400
Soda Plant 25,000 to 35,000
? Aridangelak Solawbalsld Cellulose Cembine 5,600
Enso Peper and Cellulose Plant 45000
Kotlas Cellulose Combine 5,800
Leningrad Okhtinski Chemical Combine 6,200
‘ Pitlkyaranta Celiulcas Plant : ' 1,800
1 Rubezhnoye Rubezhensly Chemical Cembine 5,600
| Slavyausk Kraspy Khimik or Slavsods 5,700
' Trapsgancas Regiop |
Sumgait . N4 7,400
Yerovan 8Synthetic Rubber Flant Kirow : 6,000
SLC-ReEe
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Eaﬂmatod Capacities of Caustic Soda Plonts in the USSR

1951
(Contimied)
Flapt Nome
Chapaysvak Chemical Plant No. 102 12,000
Beketovka Chemical Plant No. 91 34,4000
Daerzhinsk Chemical Flamt Kalimin - 6,100
Dgerzhinsk ' Chemical Flant Zaved Styoy ' 10,000
Dzerzhinsk Chemical Plant Zaved Stroy 8,400
Moscow Chemlcal Plant Ugrsshskiy : 6 100
Stalinogorsk Chemical Combine Stalin 69'700
Tambov : Pouder Tactory Krasny Okiyabr 10,000
Ixals Region |
Berezailkl Chemical Combine Veroshilov 34,5000
Uegt Siberian Rericn o | | |
Tomsk Chemfcal Warfare Plant Princess 1,350
' Gagarin
Enapt Siberian Roslon
Usolye Chemdeal Plant Noo 37 2,500

8. The following planis have bscn reported as being plevned, under comsiruction, or
in cperation, but production haz not beon conflirmed for snys Velkhov, Lenlngrad
Oblast, Northwest Reglon; Sumgait, Azerbaljan SSR, Transcaucasus Regic:n- wa-li’cemakg
Baghklr ASSR, Urals Regiony Kulwnda, Altai Krad, Wes‘t Siberien Regiony Aralslk, ¥
Orda Oblaat, Kawak‘n Sy, Central. Asiaj Kars-Bogaz-Gol,; Turlmen SSR, Central Asia:
Balkhagh, Karaganda Oblast, Kazmakh SSR, Central Asia, A plend at Iva.novm Ivamw
Oblast, Central Industrial Regiom, reportad_y is producing csustic sodn, soap, and
other products. w
Do There may be a mmber of guch small plents in the USSR, but mless this mamber
- wore lerge, which avidence dose not indleats, their coniribubion ...o total ceusbic
.szzda produstion wuld not be sigeificant,

- The totel caspacity of the electrolytie process nl.:m tg listed (continued on next pags)

- 9 L]
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Since 811 plonts are bolieved to be operating ot neawcapacity levels, produge
tion estimates for 1950 slso indicate capacity estimotes. The lack of idle
capacity, however, will prevent the USSR froem achisving significont expansion
‘of output im tho event of a gonérsl war in 1951, :

The USSH never hos published statistics concorning the distrituticn
" of caustic sods preducticn between the limewgods and the electralyidc processes,
and the evailabls information comcerning individusl plents is not sufiiclent to
rake reliable eatimates of the quantity of caustic soda pruduced by eavh process.
An -anslyeis of the data availatle concerning those plante belisved to be employ-
ing the limewgcde process, however, indlcates a probahle Seviet culpul of 100,000
netric tons in 1950 by this procsss. In that event the probable 1950 ocutpul by
the olectrolytic procsss would be sbout 177,000 tons, or &4 pereent of total
caustic sode produstion. : ' A

Caustic soda is beligved to bs in short supply inm the Soviel Union.
Degpite the lack of information regarding ecomstrustlon of mew proiuction faoile
ities, efforts probably are boing mode to oxpand outpub. A gods agh plent rg-
portedly was undeor construction In 1948 at Sterlitemsk in the Urals, and Sovlel
press articles have stated that this will be the largeoi sofa combine in Eurcops.
Tndoubtedly this plant will have caustic ssde productiom fmellities, tubt no ine
formation has been roceived to inmdieate thalt producticon heg bejum.

¥4 43 not possible %o increase producticn capacity feor cunsilce .sode by
the diversion of plants from other uses, because of the speeialized patuve of
the equipment required. The only other product marmfoctured wilh this type of
esquipnent is caustic potash, vhich is produesd in such small volume that 1t wonld
not be practical to divert caustic potash produning facilitles to the production
of caustic sodn.

2, Exterpal Scurces.

The production of caustic soda in the Sstellilen in 1951 is eetinsfed
as followass :

-

c. (contimed), 32z 178,050 metric tone a year, & figure closely sgreeing with the
ostimate of 177,000 tons of caustic soda produced by this procese during 1950, GCurrent
plant information, howsver, is inadequate, end there is no assurauce that this list ipe
eludes all elsctrolytic process plants or that eslinates of capacilics are accursie.
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Tatimated Satollite Production of Caustic Soda
1951

8. Imeluvding cnly Vanchuria and the

territory north of the Yellow River
. but excluding the Shantung peninsula

aret. : .

There is no information on Seviet imporis of saustic soda fyom noww
Bloc sources. Iast Germany, Czechoslowvakia, and China, however, vreceive such
imports, prircipslly fyom Western Burops, and some of these suppliss possibly
are transshipped to the USSR, The amount of Bloc imporis from non-Bloc sources,
however, is unknown. ' :

Large but undetermined supplies of ozustic noda are avallable in
theoae Western Buropean countries which might be invaded by the USSR, chisfly
West Germany, France, the UK, Italy, and Bolgium.

' I% is not belloved that Western Huropean countries have comitrolled
exporis of caustie goda to the Sgviet Blov, The US, however, has placed caustie
soda (in packages of over 50 pounds net) on its Pesitive list, and this setion
has prevented direct shipments of signlficont quantitiss of caustic zeda %o

the USSR frem the US. Were this restrlction net in force, the USSR could ab
least partislly eatisfy its eaustic sodn requirements with US Imports and therse
by relesse engineering skills and equipmentemanufesturing facilitics for the
development of other industries.

oD !g L

Seflef-E
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3. Shogipileg.
Both working inventorles and strategic resorves of casustio seda are

- maintained in the Scvist Union. Although believed to bo sizazble, the amount

of thage stocks i1a wnknown.

&a Substitu P

Sode vsh and ceustic potash can be substituted in soms applications
of esustic scda, but, in praetice, use of thess subatitutes weuld not signi=
ficantly reduce the requirsments for caunstic soda. Soda ash cannot bo uaed

‘when a strong alkali of causticizing action 1s required, and oaustis potash

cannct be subatituted in large volume, beeause it is prodused in much emsller
quantities than caustic soda. ‘Furthemnors, substitution of csustio ‘potesh

- for canstlc seda would not be practicel, since both predusts are profuced in

the sams type of plant,

V. Raquirementas.

Donmestic industry consumes wirtually the entire output of caustic scde
in the USSR, ©mall ewports are mede t6 Cemmunis? Chims and Bulgaria, but
the tight supply situatiorn in the Soviet Bloc prevents the use of csustie
goda in weging ecomomic warfare or in sscuring osssntisl importa. Mo study
hag been made of military consumption, but it sppears that, in the eveni of
a general smr, the USSR would face o serious caustic sode shortage, even if
civilian consumption were cud %o a minimum.

Domestic comsumption in 1950 is ostimated as follows s the soap, chemical,
and rayon industries being the chief userss ' : .

or 42 w»
o
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Estimatod Soviet Domestic Consumption of Caustic Scda g/

1950
Consumption
s T
52,000 19
44,,000 16
35,000 13
Petroleum Refining 23,000 8
Lys and Cleansers 14,000 5
Textiles 14,000 5
Pulp and Paper 11.350 A
" Reclaimed Rubber 4,500 2
Vegatable 01ls 11,800 A
Metallurgy, Hleaching, Dyes,
Drugs, Food, and Others 67,350 24
. Totel 277,000 300

-‘a , The methods used in arriving at these estimates are presented inm
Appendix A, '

v., Cg!gﬁb&li“g&@S‘ vb, .‘_.,'«,. S M e, M e it d
1. Capsbflities.

: Caustic sodn reportedly is in short supply in the Soviet Eloe at the
present time, and, in the event of a major war, utllization of the stockpiles
would be necessary to meet esgential military demends. While the suoply of
this basic chemical might be sufficient to meet the recuirementis of & limited
campaign or of a major war of short duratiem, however, a major war of long
duration would demand construction of additional production facilities in order
to maintain the output of commodities essential to the war effort.

2. Yulnerabilities.

The Bloc imports small quantities of caustic soda fran mon=Rigs countries,
- but for all practicel purposes this Soviet industry is self-sufficient and nod
vulnerable to econamic werfare. The controls vhich are now exsreised by the US
over export of this commodity, however, prevent the USSR from diverting at least
gome of the indusiry's rescurces to production of othor eemocdities,

« 13 w

SwE-G-R-E-T
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o study hes been made regarding the vulnerability of caustie soda
producing installations to strategic bombing, but the bombing of a few sush
key instellations, as those at Lisichansk, Slavyansk, and Derezniki in the
USSR and Schkopau and Bitterfeld in Fast Germany, would effestively restrict
supplies. A further restriction of caustic soda supplies would result from
the bombing of important chemical produeing centers such as Dzerzhinek and
Stalinogorak im the USSR, where caustic soda plants probably would be ®bonus®

- targets. Since the size of the Soviet eaustic sods stockpiles is not known,

it is impossible to state how soom the disruption of ocutput would affest the
Soviet economy,

Accurate knowledge of actual and potentisl supplies of caustic scda
would not bo an indication of Soviet intentions. Uniesa detailed information
regarding allocations of this chemical to Soviet consumsrs wors available, it
is doubtful whether any conclusions conesrning Soviet intentions could be
drawn from a study of the caustiec soda industry alone.

SeE~C-R-E-T
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APPENDIX A
IBIED, QF XSTIMATING CAUSTIC SODA REQUIRRMENTS IN THE USSR

Estimntes of domestic consumption of caustic soda in ths USSR 4n 1950,
pressnted on page 13,were made in the following manners

1. Soap.

The 1950 Plan goal for soap production in the Soviet Union eelled
for un output of 870,000 matric tons. Assuming folfillment of this poal,
the cuownt of caustic seda required was about 52,000 metric tons.

2. Ghericals.

: Caustic soda enters into the mamfaeture of such a great varisty of
chemicals that 4t is impossible to estinate requirensnts divestly from
chemicals produstiion. Therefore, the probtlem must be spproached by an fne
direct and infericr method, In the US the consurplion of cauvstic soda in
the mamufasture of chemicals from 1935 %o 1939 avaraged sbout 16 porcent
of the total cutput of caustic soda in those years. 14/ ‘lsouming that o
gimiler perventage of the Soviet production of canstie soda in 1950 wae conw
sumed in the mamufaciure of chenicals, ths quantity reguired was shout 44, CO0
netric tona. '

3.  layep.

: Production of rayom filament yarn and steple in the USSR in 1950 is :
satimated at 77 million pounds, or 40 millien powrds of filement and 37 millioan
pounds of staple, 13/ The quantity of caustiec soda requived wam abous 25,000
netric tens.

bo Eﬂmm.ﬁﬁiJWO

The 1950 output of crude oil 4n the USSR e eatimnted at nbout ¥
willion metric tons. The quantity of caustic soda requirsd for refining this
cutput probably was sbout 23,000 metric tone. '

Simes vno flgures on Soviet productionm of iye and cleanrsrs are arailable,
the indirect method emploved in estinating the renudramenta of the chemivs]
irdustry most bte used in estimnting csustie sads conmmption. In the US the
consumtion of cauetis seda in the mamfaretura of dea mpd oleansera from 1935

5o

w3 s

FE gL SR ym o TR gy
= e yend g vy awe Lo ]
Leigelimiemg,

Approved For Release 1999/09/02 : CIA-RDP79-01093A000100040003-1



“ s Abproved For Release 1999/09/02 : CIA-RDP79-01093A000100040003-1

S-E-C-R-E-L

to 1939 averaged about 5 persent of total eaustie soda production. 18/ if
the same pereentage is applied to Soviet preduction in 1950, the smount of
caugtic soda used in the mamufacture of lye and clsansers was about 14,000

. metrie tonsg,

The treatment of textiles required about 5 percent of total US pro-
duetion of caustie soda from 1935 to 1939. }7/ Assuming that the Soviet -
textile industry required a similar percentage, the industry’s caustic sods
congumption in 1950 48 estirated at 14,000 metric tons.

7o

The Fourth Five Year Plan (1946~50). referred %o the paper industry as
follous: %The rehabilitation of the industry shall be completed by 1948 and
its further development undertaken, so that by 1950 the cutput of papsr ex-
ceeds the prewar level by 65 persent, provision being made for a far greater.
proportionate increass in the cutput of highwpgrade bleached paper.® On the
basis of this information it 4s estimated that the 1950 production goal was
1.34 million metric tons of paper, but actual production is beligved to have
been about 1.19 millicn tons. In 1940 the US produced 7.3 million tons of
paper and congumed 71,000 tons of caustic soda in the manufacture of pulp
and peper. 38/ Since Soviet paper produeticn in 1950 was 16 peresat of US
production in 1940, Soviet caustic soda requirements in 1950 are eatimated
at 16 percent of US vequirements in 1940, oz 11,350 metric tons.

8. JYagetsblo 0Oils.

The 1950 goal for vegetabls oll production was 880,000 metric tons,
but actual entput is estimated at about 900,000 tons. Caustic soda require-
ments for this production are estireted at sbout 11,800 metric tons.

. Coustic sode requirements for the estimated Sovist cutput of approyie
mately 45,000 metric tons of reclaimed rubber 4n 1950 ave setimstod at about
4,500 metrie tcns. -

The remaining 67,350 motric tons of caustic seda probably wers consumsd
in metallurgy; MWeaching; the manufacture of dyes, druge; and foodsy and other
minor uses, A amall part of this quantity mey have been ewported to Chins and
Bulgaria, but the USSR imports caunstic soda from Polaud, Rumania, ‘and Czechow
glovakia and pomsibly was a net importer in 1950, ‘

= 14 -
S~EfeR--EmT
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APPENDIX B
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PART II

Chlorine, one of the basic inorganic chemicals essential in the produc-
tion of many indispenssble copmodities, is belioved to be in short supply in
the Soviet Blec, although all plants are apparently producing at near maximum
capacity. Probably becauss of requirements of Western countriss for pressurs
containers in which chlorine must be shipped, Western export controls on
chlorine have not bsen necessary, and no chlorine is known to be imported by
the Bloc. The only known exports of the Bloc are small quantities from the
USSR to Finland, probably for use in the bleaching of wood pulp to be de-
livered te the USSR, '

Production of chlorins in the USSR increased from about 8,000 metric tons
in 1917 to an estimated 220,000 to 250,000 metric tons in 1951, squivaleat to
about 12 percent of US 1950 pruduction. Output in the Satellite countries in
1951 is estimated et 220,000 metric toms s glving a 1951 total chlorine output

in the Soviet Bloc of from 440,000 to 470,000 metric tons,

In the event of a major war in the near future, construction of additdional

- production facilities probably would be necessary to susure emough chlorina ce-
sentlal to the wdr effort. The chlorine industry of the Soviet Bloc is not
vulnerable to econcmic warfars, but the bembing of & limitsed nuwber of the Bloc's
chlorine-producing plants and/or their power installations probably would ef-
fectively restrict production.

1. Ix; ;gdggct—ionm
i,

Chlorine is a greenish yellow gas with a disagresable odor and is ex-
tremely poisonous when inhaled in lerge amounts. A basic inorganic chemical,
it is used in tonnage lots for a great varlety of industrial purposes. In its
elemental state, chlorine is used in bleaching opsrations and in the prevention

- 18 -
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of disease by the sterilisation of water supplies end sewags wastes. By far
the greater part of the chlorine preduced, howsver, is used in the menufacture
of chemical exd products end chemical intermediates, the intermsdiates being
further processed into a wide range of end products, Scme of the many ocut-
standing chemical products derived from chlorine are tetrasthyl lead, synthetie
rubber, plastics, synthetic fibers, othylens glycol {antifresse), pieric acid,
chemlicel warfare agents and scresning smokes, synthetic glycerims, metal de-
grossers, solvents, dry clsaners, insecticides anmd fungicides, medicines, spe-
cial paints, sdhesives, bleaching powdsr, aniline, phemcl, chlorinated rubber,
and aluninum chloride, S :

2,

Chlorins is produced commercially by several processes, the most im-
portant being the brine electrolysis process, which consists of the elsctro-
lytic decomposition of a solution of common salt in an slectrolytic cell, Other
methods of chlorine production include (a) elactrolysis of fused chlorides of
sodium, potassium, end magnesium, producing as coproducts metallic sodium,
potassium, and magnesium, respectively, and (b) the nitrosyl chloride process.
Chlorine also may be produced by the oxidation of hydrochloric acid with man--
ganese dioxids or by air in the presence of a suitable catalyst., This latter
method, however, is now outdated.

8, Brine Elocty

: The brine slectrolysis process supplies by fer the greater part of
chlorine in the USSR and alsewhere in the vorld and, in addition, produces
caustic sode and hydrogen as coproducts, A purifisd, saturated solution of
common salt is heated and fed to the sloctrolytic cells, which, by means of
alsciric current, decompose the solution into chlorine, caustic seda, and hy-
drogen, The hot chlorine gas, as it evolves frem the ancdes of these cells,
contains considerable water vapor, which is partially removed by cooling and
is then ccmpletely removed by scrubbing with concentrated sulphuric acid in
& packed stonewars tower.

In the metallic sodiuwm, potessium, and mognesiuwm processes, elec-—
trolytic decomposition of the fused chloride Yields chlorine as a coproduct in
addition to the respective metal. The chlorine produced by elsctrolysis of
fused chlorides is dry and quite purs,

In the nitrosyl chloride proceés, chlorine and sodiue nitrate are
produced by treating saelt with nitric acid., This procass has the economic ad-
ventage, pecullar enly to the US, of producing sodium nitrate rather than caustic
soda s 8 coproduct of chlorine, Neo plants of this type are known to be instelled
in the USSR,

| =19 -
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The anhydrous chlorine gas produced by any of these processes is
oither piped to adjacent installatlions for the msmufacture of chlorinated
products or liquefisd by comprossion snd cocling., /

Liquid chlorine is shipped to smsll conswmers in steel pressure
cylinders (84 peigt at 709F) of 10, 15, 25, 100, and 150 pounds capacity each,
Consumers of larger quantities sometimes receive cylinders of 2,000 pounds
capacity on muitlple-unit flatcars., In the US the major part of the chlorins
produced iz shipped in high-pressure, single-unit tank cars of 15, 30, and 55
tons capacity each, Informetion on methods of shipping liquid chlorine in
the USSR is secant, but it is knowm that shipments are made in cylinders, l-ton
containers, and tank cars, It 4s believed that most of the chlorine producad
in the Soviet Union is not liquefied but is pipsd as e gas to adjacent instal-
laticns for conversion to the desired product. L

The USSR has naver published statistics concerning the production of
chlorine. A few scattered facts reveslsd by the Soviets frem time to time,
howsver, give a general idea of the development of the chlorine industry in
the USSR, According to a Soviet chemieal industry perlodical of 1949, thers
wers only two chlorine manufecturing plants im the USSR in 1917; end 2 number
of now plents for the electrochemical preperation of chlorine and cavstic soda
wors established in 1930, an original Soviet chlorime cell boing developed
about that time. }/#* The production from the two plants in 1917 probably did
not exceed 8,000 metric tons per year. Apparently thers was 1ittle development
in the Soviet chlorine industry umtil 1930, its beckvardness during the 1917~
30 pericd belng shoun by the reletive size of the US chlorine induvstry., In the
US in 1917, for example, 31 plants were producing at en enmnual rate of ebout
180,000 metric tons; in 1930, 38 plants were producing approximetaly 330,000
metric tons per year, 2/

Detalled information on the Soviet chlorine industry frem 1930 to 1940
is lacking, Estimates of output, based upcn a knowledge of the caustic soda,
caustic potash, magnesium, and sodiwm industrics during this peried, ars as
followus: :

# Pounds per square inch, gauge pPressure. :
##%  Footnote references in arsbic mmerals refer to sources listed in Appendix B,

- 30 -
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Estimated Soviet Amnual Production of Chlorine

193140

88y

1931-33 10,008 to 20,000
1934 20,000 to 30,000
1935 . 30,000 to 45,000
1936 45,000 to 55,000
1937 55,000 to 75,000
1938 75,000 to 95,000
1939 90,000 to 100,000
1940- 100,000 to 110,

An Interesting check on the above ostimates was provided by a US
graphite manufacturer who calculated chlorins production from shimments of
grephite ancdes from his company to the USSR during ths period from 1934 to
1946. Graphite ancdes are consumed in the process of producing chlorine, and
this source states that during this poriod his company was the sols source of
anodes purchased outside the USSR and that Soviet domestic production of ancdes
was not substantial. His figures for the aversgs annual Soviet production of
chlorine ave as follows 3/; '

Estimated Soviet Average Annual Production of Chlorins
1934=39 and 1942=46

Feried

1934~36 . 53,000
1935-37 89,000
1936-38 123,000
1937~39 104,,0C0
194244, : 138,000
1943-45 157,000
194446 159,000

&, FProbably short tons.

- 21 -
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+ These figures do not include chlorine production from magnesiwm and
sodium plents. Neverthelsss, for the prowar years they are reascnably ac- ,
~ curate, if somewhat high, end serve as a good check on the chlorine preduction

estimates in this report. For the period from 1942 to 1946 the figures of the
above source are based on the assumption that all of the ancdes shipped to the
USSR during these years were consumed, but this is not necessarily trus. Thess
figures ars balieved to be tovo high, particularly since it is wnlikely that
production increased during the war years with the destruetion of the plante
. at Leningrad, Moscow, Pitkyaranta, Slavyansk, Beketovka, Stelinogorsk, Tembov,
and Zsporoshye. '

Production during the war yesrs is unknown and almost impossible to
estimate bscause of such unknown factors as the capacity of the destroyed
plants, the removal and reimstallation of equipment, and the inerease of pro=
ducing in existing plants. Production estimates for 1945 of 112,000 metrie
tons of caustic sola (about 82,000 elestrelytic and 30,000 lime-sods), of
about 5,000 tons of magnesium, and of about 3,000 tons of metallic sodium in-
dicate that the output of chlorine in 1945 was from 90,000 to 100,000 tonms,

The 1950 Soviet output of chlorins produced from electrolytic caustic
socda plants 1s estimated at about 157,000 metric tons (as compared with an
electrolytic caustlc scda production of about 177,000 tons)., In addition,
about 43,000 tons of chlorine were produced by the metallic sodium plants at
Bereszniki, Chirchilk, and Dserzhinsk; by the magnesium plants at Solikemsk and
Zaporoshys; by the caustic potash plent at Rubseshnoye; ond by the lead-sedium
alloy plant at Dsershinsk, Thus it is estimated that the total Soviet output
of chlorine in 1950 was about 200,000 metric tons, or between 190,000 and
220,000 tons. The 1951 production is estimated at from 220,000 to 250,000 tons,
although this sstimate does not tske into account any construction of new
chlorine plants on which there is 1littls information,

Summarizing, the production of chlorine in the USSR in 1917 and since
1930 1s estimated as follows, using US productlon data during certain years for
comparison purposes: : ,

SErG-B-E-T
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Estimated Soviet Production of Chlorine
As Comparsd with US Production

1917, 1930-51
Soviet Prodvetion as
Soviet Production US Preduction Parcont of
Year (Metric Tong) (Metric Tona) US Produeticn
197 8,000 180,000 b
1930 8,000 . 330,000 2
193133 10,000 to 20,000
193k 20,000 to 30,000
1935 30,000 to hsswo
193 115,000 to 55,000
1937 55,000 to 75,000
1938 75,000 to 95,000
1939 90,000 to 100,000
1940 100,000 to 110,000 600,000 18
19151‘44!‘ ' - NaAo
19k5 90,000 %o 100,000
1946 100,000 to 110,000
1947 110,000 to 120,000
1948 120,000 to 150,000
1949 150,000 to 150,000
1950 190,000 to 220,000 1,700,000 - 12
is51 220,000 to 250,000

The relatively undeveloped state of the Soviet chlorine industry as
of 1947 was disclosed in a Soviet article entitled "Problems of the
Chlorins Industry in the Fourth Five Year Flan,® li/ which stated as
follown:

"Ws believe that in the next few years it will be possible
to carry out in gocd time the recormendations2 made by our
speclalists a long time ago to have in the Soviet Union
segveral installations bamed on the Mgreury methed.®

= 23
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Thus it is apperent that in 1947 the USSR had no installations for
production of chlorine by the mercury method of electrolywis. It is
reported, howawer, that a mercury cell plant, allegedly built with
dismentled German equipment, was put into operation at Dserzhinsk shout

May 1949, 5/ Other information confirms thie report and further states
that, at the end of 1948, about 120 dismantled Cerman mercury cells ware
sent from Dzerzhinsk to Moscow and that, a few woeks later, sbout 100 more
wore sent from Dzerzhinsk %o the eastern part of the USSR, &/ Thersfore,
at least two more mercury cell plants may be in operation in the USSR,

The Soviet article quoied above alse revealed that the outstanding
woslmesses of the Soviet chlorine indusity in 19L7 were lack of skill in
operation and malnienance of plante, shortege of graphits anodss and
chipping contalnsre, poor quality of asbesios psper uesd in diephragm cells,
and insufficient preduction of liquid chlerine, In addition, the article
implied that szpansion of the chlorine industry was limited by the
avallabllity of clecteic power as well as by the lack of demand for chlorine,
indicating that the Sovliet organic chemlcal indusiry wes not welli=doveloped,
These asnd other comments in this erticle ere proof of the beskward state

of the Soviet ghlorine industry in 19h7. :

I, Innut Requiremsnis.
2o FRaw Materlals,

, Selt ig the primery rew materlal required for the produstion of
chlerine and is found in abundance in many localitles in the USSR,
Suffioient supplies are avallsble for expmnsion of the chlovine industry.

The smount of each principsl raw materiel required for the
manufacsture of approximately 200,000 metric tons of chlorine during 1950
was about as followss _ ‘

Votrie Tons

Salt (Sodium cnloriae) 3/ 370,000

Soda Ash {for Brine Purification) b, Loo
Sulphuric Acid (669Bet) 18,000

2. A relatively small quentity of potassiun chloride

was undoubtedly substituted for some of the sodium
enloride in order to producs caustic povesh rather them
caustic soda.

e 2 w

o SeFeleReFeT
Approved For Release 1999709/02":."CIA-RDP79-01093A000100040003-1



.. *  Approved For Release 1999/09/02 : CIA-RDP79-01093A000100040003-1

b Fuel and Powers

Blectricity is the principal powsr required for the production of
chlorine, FEacause of the large quantiiies of electricity requived, any
gignificant inerease in chlorins produstien must be accompanied by a
corresponding inerease in electric power supply. About 650 wiliion
dlowati<hours of electrlieity were required in 1950 for the manufezoture of
gpproximately 200,000 matric tona of ¢hlorine,

In crder to caloulate fuel requirements, a detailed study to
- determdne how much of the electrie power 12 supplied by hydreelecirie
plants and how much by thermel power plants would be necesasry,

¢o Iranspert,

Ko efford has been made to date to determine traneport requirensnts
for thig industry. As stated previcusly, ohlorine must be shipped in pressure
conbainsrs (tenk cevs, J-ton containers on multipls-unit {latesrs, o
oylinders of vavrying capacities), Boviet twansport roquirements for the
ghlorine infuatry probebly are small, ginoe 3t is beliewed that most of
the c¢hlorine produced is not liquefled tmt im plped am a pas to adjscent
installations for converaion to other shemiesl producta.

do  Mampowar,

. Ho effort haz been made to date to detmywdne manpower regquiremsnts
or gupplles for the Soviet chlorine industry. As in all chemical plaats,
howsver, nanpower requirements are compavatively small., A 1iwmitsd number
of skilled woriern and technicel persounel, belisved tc be available,
zre roquired for this industey,

T3, Avellendlties.

1o Domestlo Produotion.

A8 previcously steled, Sovlet estimated chlorine produeticn ranged
from 190,000 to 220,000 metrle tons in 1950 and from 220,000 to 250,000
metvie tons In 1951, With Satellite production estimated at 220,000
wetrde tons for 1951, the tobsl supply of ehlorine availsble to the Rleo
ferr 1951 Lo sstinated at from M40,000 o L70,000 motriec tons, It is
plleved that ihis supply doss not at present fully cover noweds,

w28 o«
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Although avallable information on the individual Soviet chlorine
plante is inadequate, their location and capacities are estimated
&3 followa:

Iocation snd Estimated Capacitles of Soviet Chlorine Plants

Metric Tona per Year

Location Plant _ "~ Capacity

Northwest

Arkhangelsk Solombalski Cellulose Combine 5,000

Enso Paper and Cellulose Flant 23,500

Eotlas Cellulose Combins : 9,000

leningrad Olthtinski Chemical Combine 5,500

Fltkyaranta Cellulcse Flant 1,600

South

Rubeghnoye Rubsghansky Chemicel Combine 5,000

Slavyansk : Krasny Khimlk or Slawvsoda 5,000

‘ Flant

Zaporozhye Magnesium Flant - 1k,000

Treanscaucasus

Sumgeit Noha | | 6,600

Yorsvan Kirov Synthetic Rubber Flant 5,400

Volga »

Chapayeavalk Chemical Plant No. 102 2,800
- Beketovka Chemical Flant No. S1 30,000

o 26 o
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Tocation end Bstimated Capacitics of Soviet Chlorine Flants

. (Continued)
I fetric Tone psr Year
logation Flant Capacity
Central Industrial
Dzexzhinsk Kalinin Flant 5,100
(Xrebs Cell Installation)
Dzorzhinsk Flant No, 96 (Siroy)
Vores Cell Installation 9,000
Vercury Cell Installation 72500
Leadesodium Alloy Csil 6,500
Installation
. Sodlum Cell Installation 1,500
Moscow Ugreshskiy Chemical Flant 55h00
Stalinogorsk Stalin Chemical Combina 6,000
Tambov Krasny Olityabr Powder Factory 9,000
Urals
Berezniki ' Veroshilov Chemical Combine
. -Slemens~Billiter Flant 30,000
: . Sodlum Flant . 3,000
Solikamsk Carnellite-Magnesium Flant 14,000
Wést Siberia
Tonsk Princess (Gagarin Chemical Werfare 1,200
Plant
Kazakhstan
Chirchik Stalin Flectrochemical Combine 1,500
(Sodium Flant)
Fagt Siberls
Usolye Chemical Flant Ho, 97 (2,200
Totel 198,600 &/

2, 1his figure checks clossly with the statistically derived 1950 production
filgure of from 190,000 to 220,000 tons, As stated previously, howsver, the
plant information is inadsquate, and there i3 nc assurance that the showve
Lot includes all of the plants or that the capacities listed ars accurate,

sEeQeRek-T
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Estimated Soviet chlorina capacity by regian is given in the
following tables

Eatimated Soviet Chlorine Capacity by Region

Region Quantity (Metrie Tona ) Porvent of Total
Horthwest 20,600 10
Voot _ L _ 0
South - 24,000 2 12
Southeast 0 0
Transcaucasus 12,000 6
Volgs 39,800 20
Central Industrial 50,300 . ‘ 25
Urale . : h73000 2k
VWest Ulberia 4 1,200 1
Kaszakhstan 1,500 1
Baat Siboris _ 2,200 1
Soviet Far East 0 0

Total 198,600 &/ 100

a. Sum total of estimeted plant capscities.

2, External Sources.

8. Satellites,

It i8 eptimated that chloxine will be produced in the Satellite
countries in the following gquantities during 1951

“ 28 =
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Country Metrics Tong

Bast Gormany : 156,000
Czechoslovakia . 40,000
Pelend : - 8,000
Fanania 6,000
Hungery _ 55000
Bulgaria o]
Manchuria 1,000
North China 4,000

Total 220,000

bs  Hone-Blog Cowntries.

~Controls on exporis of chiorins from YWestern countries have
net boen necesasary, probably because it is not feasibls for these
conntries to ship chlorine in view of Vestsin requirements for the prassury
sontelners In which chlorine must be transporied. This would szplain
lavgely vwhy, desplite the shord supply within the Soviet Bloc, no chlorine
is known to be imported, Thera are Westorn euport controls; howsver, on
chlorine-derived products which are important militzrily o the Soviet
Blos, such as chloraies, perchlerates, phencls, chlorbensenss, aniline,
aluminum - ¢hloride, sillcones, and freons,

Accurate knowledge of the chlorine supplies avallable in
Buropssn countries which might be ocoupled by the USSR ip not availabls,
gince this would be besed largely on 2 study of the chlorine industry in
Wsatern Eurcpe which has not yet been completed, Howewer,, 3.&*@@
quantitles are known to bs avallable in Weet Germany, Wama o Englond,
Italy, Belglum, and other Buropsan countries,

30 SVMEBZX;%% o
Bocause of the largs requirements for higheprossure tenk storage
fapilitien, 1t cen bo sssumed that thers ere no reserves of e¢hloyine in
the Soviet Blog, with the amep\‘sion of a relatively small quaniity in the
indugtriel pipelins,
L, Sgbstitutes,

Thare ars no sconenical subsidtutes for chlerine in 148 principal
spplications,
v 29 o
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IV, Requirements.

1. Domasiic.

Iittle information is available concerning the distribution of
chlorine smong consuming industries in the USSR, Since about one-half
of the ¢hlorine prodused goss into the menufaciure of chemical
intermediates and products sbout which no quantitative information 18
avallable rogarding Soviet producilon, it is impossible to arrive at an
sccurate consumption pattern. With a few exceptions, it has besn nscessEry
to meke scme broad assumptions in order to estimatle the digstribation of
chlorine among Sovict chemical industries for 1950, This distribution ia
given in the followlng table, the wethods uwsad to caleulats this distribution
belng described in Appendix Az ‘

" Esiimated Chlorine Gonamnpt%gn by Industyy in the USSR
19 :

Quantity ‘
Industry " (Matric Tons) Bercasnt of Total

Ofganic Chemicals 100’000 SOaO
Bleaching Compound ' 20,000 10,0
" Pulp and Papsr 22,000 : 1i.0
Textiles and Cellulose 10,000 5.0
Sanitation 75000 3.5
Bromine 5,000 2.5
Aluminum Chlorids 5,000 2.5
Syntaetic Hydrochlorie Acid 2,000 1.0
Mizcollanpous 29,000 S § 1781
Totel '200,000 : 100,0

The above table includea all Soviet ¢hlorins requivementa,
infornation is lacking on which 4o estimate eivilian needs 28 opposed to
m.iitery, In the event of a goneral war, howsver, the USSR undoubtedly
will suffer & considerable shortage of chlovins, Chlorine now allocated

. for blouching and for the manufacture of nonsssential products would be

SeleeRelal
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divorted to the manufacture of explosives (picric acid), chemical
warfare agente, sersoning smokes, and other militery uses,

2. Imports.

Small quantliies of chlorine are bellewed to have been exported
during 1950 to Finlend, Bulgaria, and Aungary. In 1948 and in the firss
half of 1949 the USSR reportedly exported 583 and 790 metric tons of
chlorine, regspsctively, to Finland. MNo data on ezporis are available for
the second half of 1949 or for 1950. The purpose of these shipments of
chlorioe to Finland ig thought to be for the bleaching of wood polp for
-doldvery to the USSH, Quantities of chlorine exported to Hunsary and
Bulgaria ara not knowmn but ars believed to be small.

Requiroments for highwprossure storage tank fesilitles and the limited

supply of chlowrine in the USSR make 1t very unlikely that ehlorine would
be wwed by the Sovists either for economic warfare purposes or even o
export to sscure eszential imporis, '

Y. QGapabilities, Volnevabllities, and Intentions,

L. Gﬂp«’ﬁmmﬁﬁu

. _the aupply of chiorine gvallable to Soviet Blos comtrier during
1951 will amount to s swtimated 40,000 to 470,000 neirie tons, or only
sbout 26 to 28 percent of the 1950 production in the US, Chlorins ig
believed to be in short supply in the Soviet Bloe at the prosent time, and,
in the eveni of & major war, civilian and nonossential industrial usses
wuld have to bo eliminated im crder ¢o mest militery requivementz, Wille
the supply of this basie chemical might Be sufiicient to mest the
requirements of & limited cempaign or of a major wer of short durstlon, it
iz believed that a wajor war of long duration would requirs consiruction
of additional preducileon fecllities in order 1o aveid limitation of
productlon assential to the wilitery efford.

2, m},@rﬂm litien,

A% chlorinse is not imported into the Seviet Blec, resiriciion of
supplies through the use of economls warfare is not possible, PBupansion
io the USSR of this industey 1s being retarded, however, by the Western
erbhargs on exports of chlorins-produting equipment,

= 3] =
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Ho studiea have been made regarding the wulnerablility of the
chlorino-producing instsllations to strategic bombing, but it iz beliesved
that the bombing of a limited numbsr of important installations end/or of
thelr power plants would effeciively restrict production of chlerins.
This would have on almost immediate effect on chlorine supplies, aince it
is not practically possible for tho Soviet Bloc to maintein stotkpiles of
chlorine or of all chlozrinsederived chemicals essential for military use.

3, Intenitlons, |
It io unlikely that any conclupions regarding Soviet intsntions
could bo drawn from the operation of the chlorime industry unless detelled

information regarding allecations of chlorine to Seviet consumers were
avallable,

&32&:
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APPENDIX A

METHOD_OF ESTIMATING 3050 CHLORINE REQUIREMENTS IN THE USSR

The estimated 1950 chlorine consumption by industry in the USSR es gliven
in » table on page 30 is repeated as foliowss

Botimated Chlorimo Consumption by Industzy in the USSR
1950

Eoroent. of fobal

Organic Chemicals : 100,000 50.0
Bleaching Compound , 20,000 10,0
- Pulp end Paper 22,000 1.0
Textiles and Cellulose ° 10,000 5.0
Sanfitation . 7,000 3»5
Bromine 5,000 2.5
Alunizum Chloride 5,000 208
Synthetie Hydrochlorie Aeid 2,000 1.0
Miscellaneous 29,000 1.5
Totel 200,000 508

- The following method waa usged to resch an estimete for easch industEy.

1. Qrgapis Chemiesalg.

The organle chemicels industyry in the USSR 18 the largest conmusey
of chlorine. The principal chlorine-derived organic ohemieals are ag
followas

a. Zthylene glyecol, the prineipal antifrooxe motor cooland.
b. Carbom tstrachloride, a solvent and the row materisl uvsed for
DDT and Freon.

c. Oblorinated benzenes, used as intermediates for dyes, syathatic
phenol, medicinals, highepressure lulwiesnts, moth repsllanta, ste.

w 33 e
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d. Dichlorsthane, trichlorethane, trichloroethylens,
tretrachlorcethylens, perchloroethylens, hazxachlorgthene,
solventa for motal degreasing, vepatable oil axirastion, ele,

@. FEthyl chlorids, wsed in the manufacture of istracthyl lead.

fo Winyl chloride and vinylidene chloride, which are monomerad
for production of plasties and synthetic rubber.

go Many other cheulcale, dyss, chemical warfare agenis, ssreening,
smokes, plagtics, ets.

At prezent an accurats ealeulation of the chlorine consumed in the
nanufacture of the above products in the USSR is impossible. The following
statement made in a Soviet chemical industry perlodical, howaver, sheds
some light on this subject and &llowa an approzimate sstimate to be made
of the guantity of chlorine going inte the manvfacture of organlc chemicals:

"The wurrent Five Year Plan calls for the use of U5 o 50
pareent of the total output of chlorine by the organic
gynthasis industyry,® j’/pu

Therefore, assumlng that 50 percent of the Soviel chlovine production
during 1950 was consumed in the manufacture of organie chemicals, the
quentity allocatad for this purpose would have besn spproximabaly 100,000
metric tone,

2«; Rle mhing ﬂﬁ'ﬁmuhd a

In the US in 19L8, approximately 28,500 metsic tons of chloring,
or about 2 porcent of total output, wers consumsd in the manufuciure of
godium hypochlorite and bisaching powler, 8/ It ls bvelieved that the
percantage of chlorine used to produce Vleaching compounds in the USSR
probably is considerably higher than the parcentags wgsd for this purpose
in the US, principally beczuss of the leck of adeguate Soviat fasilitlsn
for producing liquid chlorine and alzo because of the shoriags of liquid
chlorine transportation facllities. It is probable that tha 1950 Soviet
consumpiion of chlorine for thess purposes amounted to about 10 parcant of
Soviet totel production, or about 20,000 metyris tond,

3o Fulip and Faver,

Mot 150,000 short tens, or 136,000 metric tons, of shlowing wers
consumed in the US durlng 1940 in the menufasture of pulp and paper. 9/

T
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In Part I of ihis report (The Cmustic Soda Industry in the USSR) it was
ostimated that the 1950 production of pulp and peper in the USSR was about
16 percent of the 190 production in the US., About 22,000 tons of chlorine,
or gbout 1l percent of the estimated total production, thsrefore, was
_consumed by ths USSR during 1950 for the mamufacture of pulp and papers

Lo Hlesching Textiles and Celluloss.

In the US in 1937, about 5 percent of the total chlorine production
was congumsd by the textile industries, 9/ Assuming that the textile
and celluliose enterprises in the USSR during 1950 consumed 5 psreent of
the total production, the quantity allocated for thess purpouss wes about
10,000 wnslp ' . . :

5. Sanltatdon,

In the US in 1948, about 48,000 metric tons of chlorine were
consuned in the sterilization of water supplies and sewage wastes. 8/ This
represented sbout 3.5 percent of the totsl production, Assuming that
Soviet consumption of chlorinme during 1950 for sanitation purposes amounted
%0 3.5 peresnt of production, the quantity consumed for thege purposes
was about 7,000 tens.

6, Bromine.

: In the US in 1948, about 32,000 metric tons of chlorins were
consumed in the mamfacture of bromine, 10/ Tie amounted to about 2.5
percent of total output., Assuming the same perceniags for the USSR, the
quantity of chlerine consumed for the manufacture of bromine during 1950
wag ebout 5,000 tons. . '

7o Alvmdinum Chloridm

In the US in 19L), approximately 32,800 mstric tons of chlorine were
consumed in the manufscture of alumlinum chlorlds, which is used prineipaily
23 a catalyst for psircleum refining, 11/ Crude oll output in the USSR
during 1950 was estimated at about 37.5 million metric tons, which was
gbout 15 percent of the US 1%Lk output of approximately 240 million metrie

w 35 =
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tons, Assuming, therefors, that the preduction of aluminum chleride in
the USSR during 1550 was about 15 percent of the US 194l production, the
consumpilon of chlorine for this purpose in the Soviet Unlon during 1950
was sbout 5,000 tons, or about 2,5 percent of the estimated total chlorine
production,

8. Synthetic Hydrochlorie Acid.

In the US in 1948, spproximately 9,500 metric ton® of chlerine
wora consumed in the manufacture of synthetic hydrochloric asid. 10
This represented about 0,7 percent of the total preduction, Assum ng that
Soviet consumption of chlorine for the manufacture of synthetic hydroehloric
acld during 1950 amovnted to L percent of total production, the quantity
consumed for this purpeoge was about 2,000 metric tons,

"% Miscellaneous,

The remaining 1lli,5 percent of 1950 production, or 29,000 meteic
tons, probably was consumsd in the recovery of metals from their ores, in
the detinning and desineing of scrap metals, in the manufasture of
metallic and other inorganic chlorides, in chlorinated rubber, military
polson gases, and screening smokes, and in numsrous other ussg, Small
tut undetermined quantlties are belleved to haws bsen exporied to Finland,

Hungary, and Bulgearis,

e see
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25X1A2g Lo - A digest from "Zhurnal Frilladnoy Khimid,® Vol. XXIT,

2, Ithe Chlor—Alkali Industry in the United States, py R. L. Murray,
. Detober 1949, -

:, s.ic

5o WDGS Intelligense Hptn, RT-182-50, 10 February 1ﬁ50, CIA L5321,
6, WDGS Intelligsnce Rpto, RT-126-50, 2l March 1950, CIA 451023

25X1A2g 7. IS Cctober 1948, Future Dovelopment of the Orpanic Synthesis
: Industry, Khimicheskaya Pfomysmnnost, Yoo 12, 3546,

8 Tw ChloreAlkali Industry in thﬁe‘ Unlted States, by Ro L. Murrsy, Ostober 1949,
9, Materials Handbook Chlorine, War Production Board. |

10, The Chlowr-Alkall Indusiry in the United Sim"ms by Be Lo Murray
Setoter T340 . g T

‘11, Chlorine and Alkalt Diﬁ.sion, War Production Boards
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